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Exposure(10 SNPs detected): Chromosome (IL6R) : Instrumental variable:
N N +100 kb gene locus. 12<0.3, F-
C-reactive protein(CRP) ' 1:154377819-154441926 l statistic>10,p<5E-08

Diseases for Verification:

Alzheimer's disease, Asthma, Asthmatic pneumonia, Crohn's disease,
. .. l Idiopathic pulmonary fibrosis, Non-small cell lung cancer, Parkinson's disease,
e Pulmonary heart disease, Small cell lung cancer, Systemic lupus

erythematosus, Type 1 diabetes, Type 2 diabetes, Ulcerative colitis.

) e Sensitivity Analysis:
Mendelian Randomization :

Heterogeneity test
Horizontal Pleiotropy test
Bayesian colocalization
Leave-One-Out analysis

Inverse variance weighted. MR Egger. Simple mode. Weighted
median. Weighted mode. Bayesian weighted Mendelian
randomization

IL6RI is causally linked to 7 diseases;
Colocalization for Parkinson's and asthmatic pneumonia is positive.
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id.outcome nsnp method pval orDrug(95% CI) Q_pval Pleiotropy_P Global_Test_P
Alzheimer disease 10 Inverse variance weighted 0.254 o 0.806 (0.557 to 1.167) 0.757 0.567
10 MR Egger 0.357 —— 0.608 (0.224 to 1.649)
10 Simple mode 0.983 —— 1.008 (0.490 to 2.076)
10 Weighted median 0.440 —o— 0.830 (0.518 to 1.330)
10 Weighted mode 0.479 —o— 0.817 (0.477 to 1.397)
ASTHMA 10 Inverse variance weighted 0.001 o 1.327 (1.118 to 1.576) 0.425 0.478 0.491
10 MR Egger 0.101 ——i 1.570 (0.975 to 2.529)
10 Simple mode 0.207 —o— 1.260 (0.903 to 1.759)
10 Weighted median 0.017 o 1.324 (1.052 to 1.668)
10 Weighted mode 0.044 o= 1.330 (1.047 to 1.690)
ASTHMA_PNEUMONIA_AND_SEPSIS 10 Inverse variance weighted 0.002 —e— 1.823 (1.246 to 2.666) 0.101 0.244 0.163
10 MR Egger 0.047 —_ 3.299 (1.218 to 8.936)
10 Simple mode 0.013 —e—> 2.355 (1.373 to 4.039)
10 Weighted median <0.001 ——> 2.160 (1.450 to 3.219)
10 Weighted mode 0.005 —— 2.155 (1.437 to 3.231)
COVID-19 10 Inverse variance weighted 0.026 o 0.653 (0.449 to 0.950) 0.738 0.457 0.820
10 MR Egger 0.931 —— 0.955 (0.344 to 2.652)
10 Simple mode 0.156 —o—1 0.590 (0.303 to 1.150)
10 Weighted median 0.060 +Ho— 0.639 (0.401 to 1.019)
10 Weighted mode 0.085 Ho— 0.605 (0.363 to 1.007)
Crohn disease 10 Inverse variance weighted 0.168 —Ho—i 0.717 (0.448 to 1.150) 0.825 0.942
10 MR Egger 0.578 —_—— 0.686 (0.191 to 2.456)
10 Simple mode 0.645 —— 0.806 (0.332 to 1.955)
10 Weighted median 0.284 —o— 0.724 (0.401 to 1.306)
10 Weighted mode 0.549 —e— 0.816 (0.430 to 1.547)
Idiopathic pulmonary fibrosis 10 Inverse variance weighted <0.001 @~ 0.278 (0.138 to 0.558) 0.371 0.306 0.475
10 MR Egger 0.046 ©— 0.106 (0.016 to 0.682)
10 Simple mode 0.447 +—@— 0.582 (0.153 to 2.211)
10 Weighted median 0.003 @ 0.269 (0.114 to 0.635)
10 Weighted mode 0.030 +o— 0.310 (0.127 to 0.758)
Non-small cell lung cancer 10 Inverse variance weighted 0.877 —e— 1.043 (0.615 to 1.766) 0.695 0.441
10 MR Egger 0.506 +—O—m 0.603 (0.145 to 2.509)
10 Simple mode 0.602 ——> 1.283 (0.520 to 3.166)
10 Weighted median 0.796 —e— 1.094 (0.552 to 2.170)
10 Weighted mode 0.797 —e— 1.104 (0.531 to 2.295)
Parkinson's disease 10 Inverse variance weighted <0.001 - 0.354 (0.215 to 0.582) 0.444 0.298 0.494
10 MR Egger 0.034 w— 0.174 (0.045 to 0.669)
10 Simple mode 0230 +@— 0.487 (0.163 to 1.457)
10 Weighted median 0.003 o 0.366 (0.187 to 0.715)
10 Weighted mode 0.024  ro— 0.361 (0.173 to 0.753)
Pulmonary heart disease 10 Inverse variance weighted 0.562 —o— 1.104 (0.790 to 1.543) 0.871 0.340
10 MR Egger 0.280 —_—— 1.708 (0.690 to 4.224)
10 Simple mode 0.915 —e— 0.964 (0.500 to 1.859)
10 Weighted median 0.554 —o— 1.134 (0.747 to 1.722)
10 Weighted mode 0.491 —— 1.193 (0.737 to 1.933)
rheumatoid arthritis 10 Inverse variance weighted 0.041 +Ho— 0.567 (0.329 to 0.977) 0.262 0.639 0.341
10 MR Egger 0.794 ———— 0.809 (0.174 to 3.765)
10 Simple mode 0.444 —— 0.662 (0.241 to 1.818)
10 Weighted median 0.124 +o—i 0.597 (0.310 to 1.152)
10 Weighted mode 0.214 —o— 0.620 (0.308 to 1.250)
Small cell lung cancer 10 Inverse variance weighted 0.021 —_ 6.269 (1.317 to 29.836) 0.727 0.176
10 MR Egger 0612 +HO—m—> 0.321 (0.005 to 21.836)
10 Simple mode 0.040 — 65.167 (2.126 to 1997.944)
10 Weighted median 0.246 _— 3.212 (0.447 to 23.088)
10 Weighted mode 0.321 _— 3.321 (0.354 to 31.187)
Systemic lupus erythematosus 10 Inverse variance weighted 0.450 ——> 1.414 (0.576 to 3.475) 0.983 0.888
10 MR Egger 0889 +——o—-—> 1.196 (0.105 to 13.627)
10 Simple mode 0.984 — 0.983 (0.187 to 5.176)
10 Weighted median 0.679 ———> 1.282 (0.395 to 4.164)
10 Weighted mode 0.749 — 1.251 (0.331 t0 4.730)
Type 1 diabete 10 Inverse variance weighted 0.195 o 0.816 (0.601 to 1.109) 0.746 0.228
10 MR Egger 0.486 —_—— 1.362 (0.595 to 3.115)
10 Simple mode 0.251 —o— 0.657 (0.336 to 1.286)
10 Weighted median 0.480 —o—i 0.866 (0.582 to 1.290)
10 Weighted mode 0.895 —o— 0.970 (0.626 to 1.504)
Type 2 diabetes 10 Inverse variance weighted 0.002 9 0.759 (0.637 to 0.905) 0.218 0.873 0.277
10 MR Egger 0.255 —o—i 0.730 (0.441 to 1.208)
10 Simple mode 0.522 —o— 0.884 (0.615 to 1.270)
10 Weighted median 0.020 1@ 0.779 (0.631 to 0.961)
10 Weighted mode 0.102 KA 0.801 (0.631 to 1.017)
Ulcerative colitis 10 Inverse variance weighted 0.334 Ho— 0.849 (0.610 to 1.183) 0.965 0.655
10 MR Egger 0.943 —— 1.034 (0.422 to 2.535)
10 Simple mode 0.546 —o—i 0.824 (0.450 to 1.508)
10 Weighted median 0.553 —o— 0.881 (0.580 to 1.339)
10 Weighted mode 0.695 —o—i 0.912 (0.583 to 1.426)
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Type 2 diabetes—log1o(P) ASTHMA —log+o(P)

Idiopathic pulmonary fibrosis—logo(P)

Disease Drugtarget nsnp method pval OR(95% CI)
ASTHMA IL6R 10 BWMR 0.001 :l-Q—i 1.330 (1.581 to 1.119)
ASTHMA_PNEUMONIA_AND_SEPSIS IL6R 10 BWMR 0.002 ; —— 1.807 (2.606 to 1.253)
COVID-19 IL6R 10 BWMR 0.026 l-0—|; 0.651 (0.950 to 0.446)
Idiopathic pulmonary fibrosis IL6R 10 BWMR <0.001 o 0.273 (0.557 t0 0.133)
Parkinson's disease IL6R 10 BWMR <0.001 1o 0.351 (0.583 to 0.211)
rheumatoid arthritis IL6R 10 BWMR 0.040 |—Q—¢I 0.555 (0.972 t0 0.317)
Type 2 diabetes IL6R 10 BWMR 0.002 lﬂi 0.751 (0.897 to 0.629)
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Antibody Reactivity Clone Cat Vendor
specificity #
C-peptide Alexa Human U8-424 565831 BD
Fluor 647 Biosciences
CD3 Brilliant Violet 785 Mouse 17A2 100232 = BioLegend
CD3 Brilliant Violet 605 Mouse 17A2 100237 = BioLegend
CD3 PE-Cy5 Human HIT3a 300310 = BioLegend
CD4 APC Mouse RM4-5 100516 = BioLegend
CD8 FITC Mouse 53-6.7 100706 = BioLegend
CD11b APC-Cy7 Mouse M1/70 101226 = BioLegend
CD11c Brilliant Mouse N418 117349 = BioLegend
Violet 711
CD19 Pacific Blue Mouse 1D3/ 152416 = BioLegend
CD19
CD44 APC-Cy7 Mouse M7 103028 = BioLegend
CD44 PE Human C44Mab- | 397504 = BioLegend
5
CD45 PE-Cy7 Mouse 30-F11 103114 = BioLegend
CD45 PE-Cy7 Human 2D1 368532  BioLegend
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Actions

Inhibiting the phosphorylation of IkB o and p38 pathway proteins
alters pro-inflammatory cytokine production and expression

Suppressed the phosphorylation of ERK, JNK, AKT and p38
pathway proteins

inhibiting ERK1/2 signaling and increasing the number of Foxp3" T
cells in an ERK1/2-dependent manner

Regulating the NLRP 3 inflammasome by activation of AMPK

downregulated TGFB1 and p-smad2/3 levels, while inhibiting
nuclear translocation of NF-kB p65 and increasing Nrf 2
protein levels

Reduced levels of TGF-B 1 and fibronectin

Modulates NE-KB signaling pathway and reduces levels of pro-
inflammatory cytokines, dendritic cells, and NLRP3 inflammasome.

inhibits activation of the PI3K/AKT/NF-kB pathway
reduced phosphorylation of AKT and $6 levels and $6 protein levels

inhibits AKT phosphorylation to prevent bone loss and
suppresses osteoclastogenesis

regulates the Keap1/Nrf2 signaling pathway and inhibits NE-
KB activation

regulates the expression of Nrf-2, ARE and HO-1, thereby inhibiting
pro-inflammatory cytokine secretion

inhibiting complement activation and enhancing Nrf2
signaling pathway

activating Nrf2 signal transduction
decreases the expression of Keapl

reduces the levels of pathway-associated proteins (Wntl, LRP6, p-
GSK-3B, B-catenin, cyclin D1, and c-Myc) and inhibits B-catenin
nuclear translocation

inhibits the phosphorylation of STATL, STAT3, and STAT4, as well
as the upstream kinases JAK 1 and JAK 2

inhibited the JAK1/STAT3 pathway to attenuate the inflammatory
response and regulated the NF-xB pathway and Keap1/Nrf2 pathway

Activation of SIRT1 resulting in the inhibition of NF-kB, TLR4
and iNOS

Downregulates n6 -methyladenosine-modified TGM2 and attenuates
the NF-B signaling pathway

reduces gene expression of the methyltransferases DNMTI,
DNMT3a and DNMT3b and demethylates the proapoptotic genes
PDCD5, FasL, DR3 and p53

restores histone H3 acetylation (K9/14) and mono-methylation (K4)

increases miR-1224-3P expression and decreases AGOI expression
and inhibits pro-inflammatory cytokine levels

decreasing the mRNA and protein levels of Notch-1, Jagged-1, and
DLL4 and inhibiting the phosphorylation of JAK2 and STAT3
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